Introduction
Melanoma is an aggressive tumor and has a propensity to metastasize to lymph nodes, lungs, liver and virtually any other site of the body [1, 2] . An early and accurate diagnosis of the tumor at the site of recurrence or metastasis is necessary owing to the poor prognosis of the tumor. Fine-needle aspiration (FNA) cytology with or without image guidance serves as an excellent tool for accurate diagnosis, and hence early recognition of metastatic and recurrent cases is possible. Morphologically, melanoma is known to mimic epithelial neoplasms, sarcomas and lymphomas on histopathology as well as on cytological smears [3] [4] [5] [6] . Earlier studies have described variable cytomorphological features of melanomas in FNA smears [4] [5] [6] . The spindle cell type is a rare variant with an incidence of 3-14% in different series [6, 7] . Detailed cytomorphological analysis of the spindle cell variant has rarely been described [5] , and a comparison with the conventional epithelioid type has not been performed to the best of our knowledge. This study was conducted with the objective of documenting the cytological features of spindle cell melanoma and comparing them with the epithelioid variant in order to diagnose the former correctly.
Materials and Methods
All cases of melanoma diagnosed on cytology from August 2009 to January 2013 were retrieved from our archives. These included a total of 55 aspirates from 45 patients from various sites including lymph nodes, skin nodules, liver, breast, spleen and pancreas. In 6 patients, 2 or 3 synchronous metastatic sites were aspirated. Aspirates were obtained from superficial swellings by cytopathologists using a 22-to 24-gauge needle and from deep-seated masses by radiologists using image guidance. The air-dried smears were stained with May-Grünwald-Giemsa, while the alcohol-fixed smears were stained with the Papanicolaou stain.
The smears were reviewed for cellularity, architecture (cohesion, dyscohesion), cell type, nuclear pleomorphism, nucleolar prominence, intranuclear cytoplasmic inclusions, cytoplasmic vacuoles and melanin pigment. The cases were divided according to the cell type into pure spindle cell type (when more than 90% of the cell population consisted of spindle-shaped cells), epithelioid cell type (when more than 90% of the cells were of the epithelioid type) and mixed cell type (when more than 10% of the cells of either cell type were present). In addition, the histopathology slides were reviewed in cases of spindle and mixed cell-type melanoma.
Results
The patient population included 24 men and 21 women with a mean age of 46.8 years (range 22-70 years) and 54.6 years (35-68 years) in the epithelioid and spindle cell groups, respectively. Cytomorphologically, the spindle cell group (including both pure spindle cell and mixed cell types) included 14 (31%) patients, while the morphology was predominantly epithelioid in 31 (69%) patients out of a total of 45 cases. The most common sites aspirated in the spindle cell group were lymph nodes (8), liver (3), chest wall and shoulder (1), spleen (1) and pancreas (1) . In the cases of epithelioid cell morphology, the aspirates were from lymph nodes (27), thigh (4), arm (3), breast (2), liver (2), presacral region (1), back (1) and foot (1) . In all cases melanoma had been diagnosed, and they all underwent aspiration due to clinical suspicion of either recurrence or metastasis. Detailed information about the primary diagnosis, primary site and duration of the interval from diagnosis to recurrence or metastasis could not be obtained due to the retrospective nature of the study except for 2 patients with the spindle cell type where the primary site was biopsied from the foot, and lymph nodes were aspirated due to clinical suspicion of metastasis.
Aspiration smears exhibited moderate to high cellularity in most of the cases in both groups. The spindle cell type demonstrated a greater degree of cellular cohesion (92.8%) ( fig. 1 a, b) compared to the epithelioid cell type which showed cellular cohesion ( fig. 1 c, d ) in only 13% (4/31) of the cases (p < 0.0001) ( table 1 ). Singly scattered epithelioid cells were found in addition to the cohesive spindled fragments in the mixed-cell-type cases. The spindle cells were characterized by slender spindle-shaped cells with oval to slender nuclei displaying mild to moderate pleomorphism. The epithelioid cells were dispersed and plasmacytoid to polygonal in shape with abundant well-defined cytoplasm. Nucleolar prominence and the presence of macronucleoli was a characteristic feature of epithelioid cells ( fig. 1 e) , whereas spindle cells demonstrated inconspicuous small nucleoli ( fig. 1 f) . There was no significant difference between the 2 groups in the presence of melanin pigment. Intracellular as well as extracellular melanin pigment was found in 78.5 and 80.6% of cases of spindle cell and epithelioid cell types, respectively. Nuclear pleomorphism varied from mild to moderate in most of the cases of spindle cells (78.5%) with very few cases exhibiting marked nuclear atypia with the presence of tumor giant cells. In contrast, the epithelioid variant showed moderate to marked nuclear atypia (78%) in most of the cases. Bland nuclear chromatin was found in 22% of the cases of the epithelioid type. Cytoplasmic vacuoles were not identified as a prominent feature in either of these 2 groups.
Aspirates from different sites of the same patient (6 patients) showed a similar epithelioid type. Immunocytochemistry for HMB-45 was done in all pure spindle cell melanomas (6 cases) and 11 cases [liver (2), breast (2) and lymph nodes (7)] of the epithelioid type for confirmation of the diagnosis ( fig. 2 a, b) which was positive.
Surgical specimens were available in 10 out of 14 cases of spindle and mixed cell types. Biopsy/excision specimens were from the same site in 2 cases but from a different site in 8 cases. Most of the cases correlated well with regard to the cell type ( fig. 3 a-c) except in 1 case. In this case the biopsy from the preauricular nodule was composed predominantly of epithelioid cells with minimal spindling and prominent nucleoli, whereas aspirates from splenic metastasis exhibited predominant spindle cell morphology with a small amount of epithelioid cells. Smears from 2 cases (from lymph node metastasis) with the absence of melanin pigment revealed the presence of melanin in the biopsy specimen taken from the primary site (foot in both cases). Immunohistochemistry for S-100 and HMB-45 was done in 6 cases for confirmation of the diagnosis which showed positivity in all cases.
Overall, the characteristic cytological features of melanoma (dyscohesive cell population of polygonal to plasmacytoid cells with abundant well-defined cytoplasm and the presence of macronucleoli) are not very frequently observed in spindle cell melanomas and, if present, they are usually confined mostly to the coexisting epithelioid cell population. 
Discussion
FNA cytology is a widely accepted diagnostic technique used for early detection of malignancies. Melanomas can be readily diagnosed by cytomorphology alone since most of the cases present with typical features such as dispersed cell population of plasmacytoid to polygonal cells with intracytoplasmic melanin pigment, intranuclear inclusions and the presence of macronucleoli [7, 8] . However, it is not unusual for this tumor to display divergent cellular morphology which frequently poses a diagnostic problem, especially if the clinical history is not suggestive or immunological markers are not available [3, 5] . The patterns of melanoma in cytology include the classical, carcinoma-like, spindle cell type, lymphoma-like, myxoid, clear cell and undifferentiated type [6] . Clinically, the spindle cell melanoma and its desmoplastic variant are known to occur at a slightly older age [9] as was evident in our series though not statistically significant possibly due to a smaller number of patients. Lymph nodes are the most common site of metastasis in both groups.
Spindle cell morphology is not infrequently seen in cases of melanomas. We found that 31% of the cases showed a pure or a mixed spindle cell population. Out of these, 13% of the cases were composed purely of spindle cells in accordance with the previous reports.
Spindle cell melanomas do not exhibit the classical features of melanoma and hence can be mistaken for a sarcomatous neoplasm when nuclear atypia is present or a benign soft tissue spindle cell tumor if the nuclear morphology is bland [5, 8] . The presence of intracellular melanin pigment can be used as an important clue to the diagnosis which was present in approximately 80% of our cases. Recognizable melanin pigment is seen variably in the spindle cell variant [4, 5, 7, [10] [11] [12] [13] [14] [15] [16] . It becomes more clinically challenging if spindle cells are present at metastatic sites such as lymph nodes, liver and spleen without an obvious clinical history of melanoma. If spindle cells are bland, they may be misdiagnosed as either reactive fibroblasts or centrocytes of reactive lymph nodes; in case of pleomorphic tumor cells, the distinction from sarcoma cells is difficult. In the present series cellular aspirates, variably pleomorphic tumor cells and a background history of melanoma were helpful features for the diagnosis.
Immunocytochemistry for specific melanoma markers can be utilized in amelanotic cases or when other pig- 561 mented lesions such as pigmented dermatofibrosarcoma or nerve sheath tumor are considered in the differential diagnosis [5, [17] [18] [19] . Cytomorphologically, spindle cell melanomas demonstrated a greater degree of cellular cohesion as compared to the epithelioid type. Although not statistically significant, the absence of significant nuclear pleomorphism and the lack of macronucleoli are other features of spindle cell melanoma in contrast to the epithelioid variant.
Histologically, spindle cell melanoma is a form of vertical growth phase melanoma in which the invasive tumor cells have a spindled morphology and are variably associated with a desmoplastic stromal response. There appears to be a morphological continuum between desmoplastic melanoma and spindle cell melanoma. The neoplastic melanocytes may either acquire a single-cell dispersal pattern within the sclerotic stroma or be disposed in long fascicles similar to spindle cell sarcoma. Reactive fibroblasts are intimately admixed with the tumor cells and are presumed to be the source of matrix production [20, 21] . Most of the cases of spindle and mixed cell type in the present series were composed of sheets and fascicles of purely spindle cells or epithelioid cells with spindle cell areas. Desmoplastic collagenized stroma was not seen as a prominent feature in either of these cases. Most of the findings correlated well with the cytological features except in one case where there was a discrepancy in the type of the predominant cell type. Piao et al. [5] in their series found a discrepancy of the cell type on histology in 20% of the cases.
This study describes the characteristic cytomorphological features of spindle cell melanoma and highlights differences from the epithelioid variant. The prominent nucleoli and cellular dyscohesion, hallmark features of melanoma, do not characterize spindle cell melanomas. However, cellular cohesion and inconspicuous nucleoli typify spindle cell melanomas on cytology. On clinical comparison, a spindle cell variant occurs at a slightly higher age. An awareness of clinical and cytomorphological features greatly improves the diagnostic certainty of spindle cell melanomas on cytology.
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